Raffaëlli, 2009), on the basis of mitochondrial sequences (Mettouris and Kornilios, 2015) . This geographically restricted subspecies is distributed along the Marmara coast and in Western Anatolia, reaching further west the area of Thrace (Pabijan et al., 2015; Wielstra et al., 2015) . Given the geographic proximity of Bozcaada Island to the Anatolian coast, the corresponding smooth newt population should also belong to subsp. schmidtlerorum.
In the present study, we used morphological and molecular analyses to investigate the taxonomic status of the L. vulgaris population from Bozcaada, in comparison to nearby subsp. schmidtlerorum populations from Kavakkoy (Gallipoli, Thrace) and Çanakkale, as well as to clarify its phylogenetic position within smooth newt phylogeny.
Bozcaada (Tenedos) is a northeastern Aegean island, located in the southwest of the Çanakkale Strait (the Dardanelles). The island covers an area of 37.51 km 2 ; its coastline is 36.41 km long. With the exception of a small permanent lake, Bozcaada lacks any kind of permanent wetlands (Tosunoğlu et al., 2009) . Seventeen smooth newts (9 male; 8 female) were collected from several seasonal rain puddles (39°50ʹN, 26°01ʹE; sea level) in March and April 2013.
Çanakkale Province is located in western Turkey (Figure 1 ), expanding both in Asia (Biga Peninsula) and Europe (Gallipoli Peninsula Total body length (TBL), snout-vent length (SVL), tail length (TL), head length (HL), and head width (HW) were measured with a Mitutoyo digital caliper with 0.01 mm precision. The following ratios of body measurements were calculated: SVL/TBL, SVL/TL, and HL/HW. The body measurements, as well as color and pattern properties, were determined according to Başoğlu et al. (1994) and Olgun et al. (1999) . The descriptive statistics of measurements and ratios were calculated using SPSS (version 10.0; IBM, Chicago, IL, USA). The nonparametric Mann-Whitney U test was used in comparing measurements and proportions among the three studied populations.
Muscle samples or tail tips were ground to a fine powder in liquid nitrogen using a micropestle. Total genomic DNA was extracted using a Geneaid Genomic DNA Mini Kit (Kat. No. GT050) following the manufacturer's instructions. Total DNA concentrations were determined on a 1% agarose gel and estimated spectrophotometrically with Spectroquant Pharo 300 spectrophotometer. For the molecular phylogenetic analysis, partial sequences of the mitochondrial genes encoding 16S rRNA (16S) and NADH dehydrogenase subunit 4 (ND4) were selected. We amplified an approximately 500-bp fragment from the mitochondrial 16S rRNA gene using the primer pair 16Sar-L and 16Sbr-H (Palumbi et al., 1991) , following the PCR conditions described in Sotiropoulos et al. (2007) . The primer pair 'ND4' and 'Leu' (Arévalo et al., 1994) was used to amplify an approximately 920-bp fragment, which covers 727 bp of the ND4 gene, the complete tRNA-His and tRNA-Ser genes, and 15 bp from the 5ʹ end of the tRNA-Leu gene (further referred to as 'ND4'), following Babik et al. (2005) . Successfully amplified products were sequenced by BM Lab Systems (Ankara, Turkey) using the same primers as in PCR.
Additionally, and in order to better classify the newly reported population within the smooth newt's phylogeny, we used 16S and ND4 sequences from 25 other populations corresponding to all previously recognized clades and subclades (Babik et al., 2005; Pabijan et al., 2015) The alignment was performed on the concatenated 16S and ND4 sequences in MEGA6 (Tamura et al., 2013) . Phylogenetic relationships were estimated using the Bayesian inference (BI) method in MrBayes v3.2 (Huelsenbeck and Ronquist, 2001; Ronquist et al., 2011) , using Ichthyosaura alpestris as the outgroup. We used the Bayesian information criterion (BIC), implemented in MrModeltest v2.3 (Nylander, 2004) , to estimate the best-fit model of nucleotide substitution for each gene partition; 16S: HKY + I + G; ND4: GTR + G. We run four chains of 10 7 generations, saving to file one tree every 100 generations, which resulted in 4 × 10 5 trees. The first 10 4 trees of each run were discarded (10% burn-in).
Body measurements and ratios of the three studied populations are given in Table 2 . Significant differences were detected between males from Çanakkale and Kavakköy (Gallipoli) populations (TBL: P = 0.04; z = -2.049), as well as between males from Bozcaada and Kavakköy (Gallipoli) populations (TBL: P = 0.003; z = -2.928; SVL: P = 0.003; z = -2.928). Significant differences in TBL (P = 0.009; z = -2.626) and SVL (P = 0.006; z = -2.731) were also detected between males from Çanakkale and Bozcaada populations. Significant differences in TBL (P = 0.002; z = -3.057) and SVL (P = 0.006; z = -2.741) were detected between females from Çanakkale and Kavakköy populations, and between females from Bozcaada and Kavakköy (Gallipoli) populations (TBL: P = 0.004; z = -2.867; SVL: P = 0.006; z = -2.733). Comparisons of ratios revealed no significant differences in the SVL/TBL (P = 0.558; z = -0.586), SVL/TL (P = 0.884; z = -0.146), or HL/HW (P = 0.464; z = -0.732) either between males or between females (SVL/TBL: P = 0.058; z = -1.897; SVL/ TL: P = 0.206; z = -1.265; HL/HW: P = 0.833; z = -0.211) from Çanakkale and Kavakköy (Gallipoli) populations.
Similarly, no significant differences in the SVL/TBL (P = 0.462; z = -0.735), SVL/TL (P = 0.141; z = -1.470), or HL/HW (P = 0.529; z = -0.630) were detected either between males or between females (SVL/TBL: P = 0.055; z = -1.919; SVL/T: P = 0.356; z = -0.924; HL/HW: P = 0.570; z = -0.569) from Çanakkale and Bozcaada populations.
Finally, no significant differences in the SVL/TBL (P = 0.079; z = -1.757), SVL/TL (P = 0.143; z = -1.464), or HL/ HW (P = 0.057; z = -1.903) were detected between males or between females (SVL/TBL: P = 0.386; z = -0.867; SVL/ Babik et al., 2005; Pabijan et al., 2015 TL: P = 0.947; z = -0.067; HL/HW: P = 0.739; z = -0.333), from Kavakköy (Gallipoli) and Bozcaada populations. Bozcaada females exhibit a light yellowish green dorsal ground color, while the back has a brown stripe extending from the back of the head until the end of the tail on both sides. In males, the back ground color is a dark green tone with rounded dark markings on the body and tail. The dorsal crest continues uninterrupted until the tail end. There is no filament on the tail end. Color and pattern features of Çanakkale and Kavakköy populations are almost the same as those of the Bozcaada population.
Within the 1362 sites examined, 29 sites for the 16S and 93 sites for the ND4 were variable. Among the 33 ingroup sequences, a total of 26 different haplotypes were identified (Table 1) .
The Bozcaada haplotype (E5), which was found also in Çanakkale (Table 1) , showed an uncorrected sequence divergence between 0.6 (to Thyrea) and 4.3% (to Milia, Nestani, Zevgolatio, and Kalavryta) for the ND4, and between 0.4 (to Thyrea) and 1.9% (to Milia, Nestani, Zevgolatio, Kalavryta, and Arhondochori) for 16S rRNA.
Identical topologies for each of the 4 runs were produced under the Bayesian inference method. However, for some nodes, posterior probabilities differed slightly between each run (Figure 2) . A 50% majority-rule consensus tree (mean -ln L = -5357.99; 16S: G-shape parameter = 0.533; proportion of invariable sites = 0.624; nucleotide frequencies: A = 0.37, C = 0.20, G = 0.17, T = 0.26; ND4: G-shape parameter = 0. 275; nucleotide frequencies: A = 0.33, C = 0.25, G = 0.13, T = 0.29) was constructed combining the (remaining after burn-in) 9 × 10 4 trees. The resulting tree topologies and phylogenetic relations were found to be highly concordant with the already published smooth newt phylogeny (Babik et al., 2005; Pabijan et al., 2015) . Table 1 . Colors correspond to the various major clades (named after Babik et al., 2005; Pabijan et al., 2015) . The three studied populations are given with a different symbol (star).
The Bozcaada population is grouped together with the Çanakkale, Kavakköy, and northeastern Greek populations (Zarkadia, Aghios Kosmas, Thyrea) within Clade E (Figure 2) .
In previous studies, the nominate subspecies, subsp. vulgaris, has been reported to exist in the Thrace region (Freytag, 1957; Raxworthy, 1988; Sotiropoulos et al., 1995) . However, Raxworthy (1988 Raxworthy ( , 1990 considered the possibility that L. v. schmidtlerorum might extend its range into Europe. Subsequent phylogenetic approaches have confirmed that schmidtlerorum expands its range in European Turkey, northeastern Greece, and southeastern Bulgaria (Nadachowska and Babik, 2009; Pabijan et al., 2015) , thus updating the distribution of subsp. schmidtlerorum, which now covers Western Anatolia, the Marmara coast, and Thrace (Wielstra et al., 2015) .
In our molecular phylogenetic approach, all three Anatolian populations (Kavakköy, Çanakkale, and Bozcaada) show increased genetic similarity and are grouped together with the northeastern Greek populations from Thrace, forming a highly supported monophyletic clade (Figure 2 ). This clade corresponds to "Clade E" of the current smooth newt phylogeny (Babik et al., 2005; Pabijan et al., 2015) , which has been proposed to comprise Lissotriton vulgaris schmidtlerorum haplotypes.
Similarly, the morphometric measurements of the Bozcaada population (Table 2) were well within the values reported by Olgun et al. (1999) for other schmidtlerorum populations (Lapseki (Çanakkale): TBL: 59.9-79.7 mm; Bolayır (Thrace): TBL: 52.6-72.7 mm). Furthermore, the external morphology of Bozcaada smooth newts (small body length, tail filament absent, dorsal crest with pointed free margin) places them in subspecies L. v. schmidtlerorum (Raxworthy, 1990; Olgun et al., 1999) .
Concluding, in our study, both morphological and molecular approaches clarified the taxonomic status of the (Perissoratis and Conispoliatis, 2003) .
